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Do you have a favourite book? 
There are two books which really 
inspired me, both semi- populist 
books that I first read in the 
summer before I started 
university, and both of which I 
have read many times since. The 
first was Richard Dawkins ‘The 
Selfish Gene’ for its engaging 
descriptions of a wide range of 
animal behaviours, and what 
progress can be made from an 
understanding of evolutionary 
principles. The second was 
Konrad Lorenz’s ‘King Soloman’s 
Ring’, which among other things 
sparked my curiosity for the 
corvids.
Where next? In the last decade 
we have seen a major revolution 
in our understanding of animal 
intelligence. It has been known 
for many years that chimpanzees 
share some of the abilities that 
we consider characteristic 
of human intelligence, and 
the common assumption was 
that intelligence evolved once 
in humans and perhaps our 
closest great-ape relatives, the 
chimpanzees and bonobos. 
But the finding that corvids are 
also intelligent challenges this 
assumption — the existence 
of intelligence in these two 
distantly related groups of 
animals implies that it must have 
arisen independently. This is 
certainly a research paradigm 
that my husband, Nathan 
Emery, and I wish to pursue, by 
comparing corvids and apes 
directly. I also want to expand 
the paradigm in two ways. 
The first is by returning to my 
routes and studying behavioural 
development, particularly the 
ontogeny of cashing, in relation 
to the developmental emergence 
of various cognitive feats, from 
object permanence to mental 
time travel and ‘theory of mind’ 
(an understanding of other minds 
and other times). The second 
is, by expanding the work to 
include cognitive development in 
children.
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Why study cuckoos? The 
common cuckoo, Cuculus 
canorus, is a harbinger of 
spring throughout the northern 
Palaearctic, from Europe to Japan, 
and it is one of nature’s most 
famous cheats. It never raises its 
own young; instead, it is a brood 
parasite, laying eggs in the nests 
of smaller birds (Figure 1). The 
female cuckoo lays just one egg 
in each host nest. The cuckoo 
chick usually hatches first. Soon 
afterwards, it ejects the host’s 
eggs by balancing them on its 
back, one by one, and heaving 
them over the nest rim. So the 
cuckoo gets the nest to itself 
and the hosts then slave away 
to feed it for five weeks, even as 
it grows to ten times their own 
body weight. Why are the hosts 
apparently so stupid? In theory, 
they should evolve defences, 
which would select for cuckoo 
trickery and then, in turn, for 
improved host defences, further 
cuckoo trickery, and so on. 
Cuckoo–host interactions provide 
a wonderful opportunity to study 
such reciprocal responses, or  
co-evolution.
Do all cuckoos cheat? No. Of 
the 141 species in the cuckoo 
family, Cuculidae, 82 raise 
their own young while 59 are 
brood parasites. A recent family 
tree, based on mitochondrial 
DNA sequences, shows that 
brood parasitism has evolved 
independently three times 
from nesting ancestors within 
the cuckoo lineage: in New 
World cuckoos (three parasitic 
species); in Old World crested 
cuckoos, Clamator (four parasitic 
species); and in the Old World 
Cuculini, which includes the 
common cuckoo (52 parasitic 
species in 11 closely related 
genera, all derived from a 
common ancestor). Nestling 
cuckoos have different tactics in 
these three parasitic lineages. In most of the Cuculini, the young 
cuckoo ejects the host eggs or 
newly hatched young; nestling 
New World cuckoos have sharp 
bill hooks with which they kill 
host young; while nestling 
Clamator cuckoos tolerate host 
young, but often outcompete 
them by more vigorous begging.
Obligate brood parasitism 
has evolved in just four other 
bird families (once each time): 
honeyguides (17 species); 
African estrildid finches (~20 
species); American blackbirds 
(five cowbirds); and ducks (one 
species). This gives a total 
of 102, about 1% of all bird 
species.
How did brood parasitism 
evolve in cuckoos? Some 
cuckoos that raise their 
own young takeover the 
nests of other species, and 
some occasionally lay eggs 
parasitically in the nests of 
their own or another species 
to augment their reproductive 
success. These habits are likely 
precursors for the evolution of 
full-time parasitism. Evidence 
from fossils and from measures 
of genetic differences, to provide 
a molecular clock, both suggest 
that cuckoos have an ancient 
origin, dating back at least 60 
million years, and that brood 
parasitism evolved within the 
family some tens of millions of 
years ago.
Why cheat? This was a real 
puzzle for early naturalists. In 
the late eighteenth century, 
Edward Jenner was the first 
to describe in detail the young 
common cuckoo’s extraordinary 
ejection behaviour, and he 
suggested that it was the adult 
cuckoos’ early migration back 
to African winter quarters which 
left them no time for parental 
care. His contemporary, Gilbert 
White, wondered whether the 
cuckoo’s stomach might be 
too large to permit incubation, 
and he regarded the cuckoo’s 
parasitic habits as a “monstrous 
outrage on maternal affection”. 
These quaint views were 
shattered by Darwin in The 
Origin of Species (1859), who 
pointed out the advantage of 
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parental duties, a parasite could 
lay more eggs, so its cheating 
habit would be favoured by 
natural selection. Jenner had got 
his argument back to front (the 
common cuckoo departs early 
precisely because it has no need 
to care), and White’s worries 
should be turned on their head: 
why aren’t there more cheating 
species to exploit all the honest 
parents?
Have hosts evolved defences? 
Yes. The first line of defence is 
to recognise the adult cuckoo 
as an enemy and to mob or 
attack it. A second defence 
is revealed by experiments in 
which model eggs are placed in 
host nests. Hosts often reject 
eggs that differ from their own 
in size, colour or patterning. 
They achieve this by memorizing 
the characteristics of their first 
clutch and then rejecting eggs 
that differ from this learnt set. 
Comparative studies show that 
these defences have evolved 
specifically in response to 
cuckoos, because small birds 
with no history of cuckoo 
parasitism — either because 
their diet is unsuitable for raising 
a young cuckoo, or because 
their nest is inaccessible to the 
adult cuckoo — tend to have 
no specific reaction to adult 
cuckoos and they usually 
tolerate foreign eggs in their 
nest. A third defence involves 
host egg patterns. These are 
more consistent within clutches, 
but more variable between 
individuals, in host species 
than in non-hosts. Again, 
this suggests an evolutionary 
response to parasitism, with 
more distinctive individual 
signatures on their own eggs 
helping hosts to detect a foreign 
egg.
Have cuckoos evolved in 
response to hosts? Once hosts 
evolve egg rejection, cuckoos 
are selected to evolve egg 
mimicry and to specialise on 
those hosts for whom their egg 
type is a good match. Some 
cuckoo species specialise on 
one or a few similar hosts and 
have evolved such good host Figure 1. Common cuckoo egg (right) in a reed warbler nest.egg mimicry that the only way 
for humans to distinguish the 
cuckoo egg is by its thicker 
shell.
Common cuckoos exploit 
many host species (some 
15 favourites in Europe) but 
radio-tracking has shown that 
individual females specialise 
on one host species, so there 
are distinct ‘host-races’. Each 
lays a distinctive egg that tends 
to match the egg of its chosen 
host (for example, pure blue 
in redstart specialists, green 
and spotted in reed warbler 
specialists). Recent evidence 
suggests that these host-races 
are restricted to female cuckoo 
lineages, with cross-mating 
by males maintaining the 
one species. First, parentage 
analysis using DNA markers 
shows that males mate with 
females of more than one 
host specialisation. Second, 
there are differences between 
host- races in mitochondrial 
DNA (maternally inherited) but 
not in nuclear DNA markers. 
Female host-races would remain isolated if daughters inherited 
their mother’s egg type and 
came to recognise and parasitise 
the same host species that 
raised them, perhaps through 
imprinting. Further research 
is needed to test both these 
conjectures.
Experiments reveal that 
cuckoo trickery has indeed 
evolved in response to host 
defences. Most hosts reject 
eggs unlike their own and their 
respective cuckoos have evolved 
mimetic eggs. But some hosts 
do not reject and their cuckoos 
show no egg mimicry. Host 
responses also explain why 
cuckoos are secretive and quick 
during laying (common cuckoos 
can lay within a 10 second visit 
to the host nest); if hosts see a 
cuckoo at their nest, they are 
more likely to reject an egg.
What next? Cuckoo–host 
interactions involve a curious 
mixture of exquisite adaptation 
and lack of adaptation. Many 
puzzles remain. For example, 
why do some hosts accept 
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Stephen Potter’s Lifesmanship. 
Having spied the master during 
the first half of a concert, the 
neophyte approached him later at 
the pub, and challenged as follows: 
“The Debussy (in the second half) 
was not good, don’t you think?” 
To which the master replied with 
astonishment: “You mean you 
stayed for the Debussy?”
I wish people wouldn’t worry 
about being too transparent. I 
once asked Francis Crick why 
he spent the day with a pile of 
Scientific American magazines and 
he said “When you are learning 
something new the hardest thing 
is to get the basic idea.” The truth 
is, most of the time I’d prefer to 
hear what the speaker thinks than 
what he can prove — the proof 
can come later. I’ve never attended 
a seminar in which there were 
too few slides, or the slides were 
too simple, or the speaker failed 
to use enough technical terms, 
or — amazingly — spoke for too 
brief a time. Aaron Novick told 
me, long ago, that I had to go to 
meetings and seminars — only by 
looking at the speaker, he said, 
would I know who was believable.  
That was back in the days when 
there was only a handful of 
potentially interesting people.
Let me put the matter this 
way. I recently heard a seminar I 
loved. The young woman sailed 
along briskly, every sentence 
having a point without being 
pedantic — there was a salient 
quality of mind. I was reminded: a 
seminar is a performance that has 
to be rehearsed (even if silently, 
in bits) over an extended period. 
It is not just a matter of choosing 
which words to use — equally 
important is the choice of which 
words not to use. In an otherwise 
good talk, speaking a wrong word 
or phrase can be a disaster — you 
or the audience will be diverted 
into explanations (or puzzlements) 
you desperately want to avoid. 
Clear thinking does not guarantee 
a good talk: Matt Meselson told 
me about a well-known scientist 
who, giving a seminar, gave the 
impression that a recording of a 
perfectly coherent talk was being 
played in his head, and he was 
commenting on it as it went by. 
Unfortunately the way ‘it used 
to be done’ is not necessarily a 
On speaking, 
writing and 
inspiration
Mark Ptashne
A visitor, giving a seminar at Cal 
Tech, found to his amazement 
that when he had finished his 
introduction Max Delbrück raised 
his hand and said “Stop! Say 
it again.” “Say what again?” 
asked the speaker, and Max said 
“Everything you just said.” So he 
repeated, word for word, his 15 
minute introduction at which point 
Max raised his hand, said “Stop. 
That’s what I thought you said,” 
and walked out.
What prompted Max — who 
imposed his formidable will and 
intellect on the nascent field of 
molecular biology — to walk out? 
My guess is that the lecturer didn’t 
say anything wrong so much as 
he didn’t say anything at all — at 
least not clearly. I go to seminars 
surreptitiously, if possible, and 
only if there is an inconspicuous 
escape route.  The danger is 
that the speaker will begin by 
bandying about some key terms, 
showing a few bewildering slides, 
and referring to all this stuff we 
supposedly already know. I find 
myself struck by a sentence, 
wondering what exactly was 
meant; what constructs is this 
person carrying around in his 
head? And by the time I emerge 
from my musings the seminar is 
half over, all is lost, and I sheepishly 
extricate myself. This is risky — I 
have to rely on friends who can sit 
in the fog to extract whatever of 
importance might be there. 
Concerts too — I try to sit at 
the end of rows to facilitate early 
getaways when required; I can 
always puzzle over the review 
the next day. In ‘Old Vienna’, so 
the story goes, there was a cost 
for such anti- social behavior: 
entrance to concerts was free 
but there was a charge if you left 
early. I am reminded, in a further 
digression, of a lesson taught 
by the master to the neophyte in 
My Wordeggs unlike their own? One possibility is that they are new 
hosts, with insufficient time 
to have evolved defences. 
The other is that defences are 
costly — for example, egg 
rejection may involve recognition 
errors — and parasitism levels 
may be below the threshold 
where it pays to sustain these 
costs. Even among host species 
that have evolved egg rejection, 
individuals are less likely to 
reject eggs when cuckoos are 
locally scarce. Cuckoo tricks will 
also reflect a trade-off between 
costs and benefits. A cuckoo 
nestling that kills host young 
rids itself of competition once 
food arrives but, without the 
assistance of other nestlings, it 
now has to work harder to solicit 
provisioning. This involves some 
remarkable tricks; common 
cuckoos have rapid begging 
calls that sound like many host 
young, and Horsfield’s hawk-
cuckoos have wing patches that 
simulate extra gaping mouths. 
Nevertheless, hosts sometimes 
reject cuckoo chicks. Why is this 
not more frequent, especially 
in cases where the cuckoo is 
so different in appearance from 
the host’s own young? Further 
molecular genetic analyses will 
enable us to calibrate when 
cuckoos and their host- races 
evolved from a common 
ancestor and to resolve the 
time course of these marvellous 
interactions.
Where can I find out more 
about cuckoos?
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